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PURPOSE: To eliminate parallax and to provide high 
fineness, high contrast and high display grade, low 
dependency of a contrast on visual angles and lowered 
driving voltage. 

CONSTITUTION: The delay phase axis of a substrate 14 
having an optical phase compensation function and the 
direction of the director of the liquid crystal 
molecules of a liquid crystal display cell are held in a 
nearly orthogonal state. The value of |Anidi-An2d2|/X is 
changed by the electric field impressed to a liquid 
crystal layer 13 in such a manner that a light shielding 
state is attained when the retardation An^d^ of the 
liquid crystal cell, the retardation An2d2 of the substrate 
14 having the optical phase compensation function and 
the wavelength x of incident light 28 
satisfy |Anidi-n2d2|/;i=0.25+m/2±01(m=0, 1, 2) and that 
a light transmission state is attained 
when |Anidi-An2d2|/X=m'/2±0.1(m-0, 1, 2) is 
satisfied. The display is made by using the two states 
of the light shielding state and the light transmission 
state. The absorption axis or transmission axis of the 
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I Anidi-An2d2 | / A =0. 25 + m/ 2 ±0. 1 (m 
= 0, 1. 2) * • (1) 

;&?s/c ^ ^ mftvim tr^^. 

I A ni di - A n2 d2 I /A =m' /2±0.1 (m' = 
0, 1, 2) ••• (2) 

^n^mWtCcJ; D I Anidi-An2d2 I /AcOffl^^ 
fb^^^o cn^3S7tmi*5<i:t;^^ilt«^0 2O0t^ 

''-6 0° tcs^-r^o 
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I Anidi-An2d2 |/A=0.25+m 
\ Anidi-An2d2 |/A=m* /2 
JlP^n^mWtCcfcO I Anidi-An2d2 | /X(Dm^ 

d 1 Tb'? 2 0 0 n m< Anidi<750n mCO^BlC^^ 

>An2d2t;b^\ SJEVi (Vi^O) g]^p9#lC4 0 0~ 
7 0 0 n m(7)SgHtCfe^?S:^ A tc?^ LTtuIB 1 S^rt/c 

*r^^tc3g^mi^^D. sj±v2 (V2>vi) mm 

400 — 700 nm<Da5Htcfe^?fi^SAtc3*LTSufS 

2 ie^?s/c -r ^ ^ tc^t^i^m^ ^ ^ ^ tf ^tc *3 V T . 

(An A) Fi:?g^-t;l/COSS^'^t!f^O;*c^$ (An A) 
Lc^;6^ ^igT^miTA ni di > A n2 d2C7)^f4^^il£ 
t"^i:$tc (A n A) F> (A n A) Lch^&O^ M^iT^; 
miTAni di<An2d20^#^JSS'r^^^tC (A 50 
n A) F< (A n A) icht^^^m^^l S/cti 2 Icfgm 

4 ] Ml2?SH^e-fe;biD U v' a > A n 1 

>An2d2^;^^\ HffiVi (Vi^O) EnAnB#tC4 0 0 — 
7 0 0 nmOSEHtcfe^iS^SAtcJ*LTMlS2S^?a/c 

-Th^tc^^jimih^D. mv2 (V2>vi) mw 

ffiJtC4 0 0 — 7 0 0 nm(7)iGHtC^;5ffi:gAtc:?^bTtu 

it^nX) 'ftm^n'^)\^(Dm,S:6^WL(^i^^'^ (An A) 
Lc h t\ mM^ViM-r: A ni d 1 > A n 2 d 2 (D^i^^M^ 
-t^t^^iC (A n A) F> (A n A) ictrsK>. M^St^ 
ttffiT^Anidi<An2d2(?D^{^^rSS-r^i:#tC (A 
n A) F< (A n A) l c i: ^ IS^^S 1 ^rcti2te:iB^ 



:^-r^ 0:6^3 0^ -6 0^ tc^fe^ J; "5 tC^^^tl. 
0^B-tr;bO U ^-r'-iy 3 V A n i d i ^I^Tt^ffiffiMffi^ 
t6^«-r^»fficOU^— r-S/a >A n2 d2i:A»t^cO 

/2±0A (m=0, 1, 2) ••• (1) 

±0. 1 (m* = 0, 1 , 2) • • (2) 

mm^^m^-^i. 2. 3. 4^f'cti5tcistg^ojg*fsi 



:®K 2. 3. 4.. 5^rc\tQ\cmm<DKmmii^nm^- 

3. 4. 5. 6^fcti7tCf21SOKtt^?gS^^SBo 

[0001] 

— bS/Vyn>l¥cO;^-:7^X:t— hj?^— >^a> (OA) 
[0.0 0 2] 

[0 0 0 3] m.mMmkWum7mw\z.\x. tn 

(^y-rXT-^y F:t>^V7"^'y^) :??it^i:t/S TN (X- 
§0 

[0 0 0 4] ±t3TN;^s{i. -m(omim.(of^\^. - 

«co;^vxas<^. #;^^^XS«a®t-ff^;S^n/c:}20^ 



-2- 
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[0 0 0 5] ±f5TN73S<OSS*§y?«0^0^^^B^O|gift 
[0 0 0 6] -Ti. y-KyP-tr^y+J'^OO A^fgfflcO 

mtin^i 8 0** -2 7 0^ ic^^-r^s TN:^ie;b'«^ 

[0 0 0 7] COS TNTi^ti:. Jg^^J^^cO^nft ^ 9 
[0 0 0 8] cos TN:^S05@m^LTti. SS^aOlt 

[0 0 0 9] ±f2TN75rS. S T N^^O^fflJ&idf^il 
/N>F:/^y^J 1 9 8 9 P. 3 2 9 — 3 4 etclElc 

[0 0 10] ±mT ^yj^^^^iHt s T Nyj^com^Bm 
[0 0 1 1] ^/c. f**oTN7ixe> sTNyj^m.m 



(3) 1#P^¥6- 1 6 7 7 0 8 

[0 0 12] JcoT. {i^fil«C^ l/4}^«1S^^ffl 

i^/cjSS^§yTN (4 5^ ^y^xhiii) :?a^o?^R^RS^^ 
H;^)^ mmm^ 5-4873 3^i:rfBtcp^i^^nTi/^ 

{STtcoMi:^®^ 1 / 4iS«1g07t$ft^c¥tT^m^^ 4 5 

:fei;nrcmi^0 2O(7)m^^siJgLTaas^^tf 

4 5" ^y^X hrfe^B-tr;l/. 1/45SS1£. 
J&oTl^^o USP4. 701, 028 (CI 

e r c 6) ti:ti:ti7t« 1 1 / 4 jSSiS^MfiBE[p]?S 

[0 0 13] 

[^0^;b^ft¥?*b<i:5 t-r^iSS] b;b-L. ±ie^#r^10g5 
20 5-48733 -^^^^StCfB^^nfcJ^B^^^SBT^ti. 

[0 0 1 4] ±fBU S P 4. 7 0 1, 0 2 8tCfB^^n 

30 [0 0 15] ©sitBEf^. mcmmmmmmmmtim 

[0 0 16] ®^mm\^^m\^mmmm<. is^sjg 
[0 0 17] ®mmm\^^mi^^rcm^. ^mmic^w-r 

[0 0 18] ±m^mmw-n^\^:^^'rsi±. mytm. iii 
[0 0 19] if-mm±Mm^(r>f^m^.^m\k^^rcisb 

^X hTa7j^q^luJ?5^ig<> ^^t^:. ::i>h^XhO*Ift 
[0 0 2 0] 

50 [ISIi^ft?i*t-^/ca60#IS] *^0«OJg3*Mr«0^BS^> 
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I Anidi-An2d2 | / A =0. 25+m/2 ±0. 1 (m=0. 
I Amdi— An2d2 |/A=m* 
m^^^mmc^K> I Antdi-An2d2 |/A(Ofl^ 

[0 0 2 1 ] c<D^mm}&^Bm^^^^mic^^^r^ ms^ 

SiiiOBBfR]:6^¥tTSHfpl t ^ ^ J: ^ tcMf B^j^tiSS ^ tu 
>'Anidi:6^200 nm< A nidi<750nm 
[0 0 2 2] Sfc. MI5?S^0-t:;bOU ^-7=^-5^3 > A 

nidi t^miiLmmmm^m-r^m^cov ^-^-iy 

3>An2d2^:6^ m/dEVi (Vi^O) ffiApBftC 4 0 0 
— 7 0 0 nm^OlEHicfe^rfiSA tc?=tLTmilS 1 iC^JS 

fc-ri:^frcig>ttt^^^t). mjsv2 (V2>vi) aijp 

Bf[C4 0 0 — 7 0 0 nm<?:>iGHtCfe;i)ffiSAti:^bTtfJ 

IB 2 S^iSfc-r i: ^ tCTtjg^im^ ^ ^ il^tc ^ T . 
tut B7t¥ffiffiM(S«ieB^W-r ^S^tOiSS^i^ti^T)^^ ^ 

(An A) vtm^B'^)\y(D\&W7^m(0±^^ (An A) 
Lc ^ S^Ttmi-e A ni d 1 > A n 2 d 2 (D^^^m^ 
^^^^tc (AnA) F> (AnA) LC^:Q:t). g?^; 
ttffiTAnidi<An2d2CD^{^:&JiS-r ^^^tc (A 
n A) F< (AnA) lc "3 tCfS^LTt J:V>o 

[0 0 2 3] ^/c. SufB?Se^-fe;l/OU^-f^-i^3 ^A 
nidi i:7t^{ufflM«^tg^=&i-SS1g<^ U ^-r'-iy 



SilM ^^Si-r ft 0:6^3 0" —6 0'' \zr^^^^\nm'&^ 
n> i^rS^-tr;i/(DU^-T^'-->'3:yA ni di ^i^Tt^ffi 
tBM«afig*W*r^»ffiOU ^-x-S^3 >A n2 d2 

1. 2) (1) 



20 



mm^t 30 



3>An2d2^^\ mi±Vi (Vi>0) enjfjPBtti: 4 0 0 
— 7 0 0 nmOiBHtcfe^?^5Atc^LTBijtB2ie^il 

ret t^ic^mm:i)imtrs^ . mj±v2 (V2>vi) en 

j!iaB$tC4 0 0 — 7 0 0 nmCDlBH^Cfe^r^fi AtC^^LT 

(AnA) Fir^S^H-b/bt^^iSS^i^tSt^^;^^^ (AnA) 

Lc^;b^ ^^STtmiTA ni di > A n 2 d 2 cTD^f^t^^^?®^ 
-r^^^tc (AnA) F> (AnA) ict^O. mmft 
V^mr^^ni d^<^n2 62<D^i^^m^'t^t^lC (A 
n A) F< (AnA) lc .^i^^-^ J: ^ tClS^ bT ^ ^ V^o 
[0 0 2 4] ^/c. tufB7^;K«*<itg^W'r^^®Si:^3^ SG 



/2+0.1 (m* =0. 1, 2) - (2) 

[0 0 2 5] Mtc. ■mmytj^mmm^m^^mmcD± 
[0 0 2 6] ^fc. mmm^mm±^rci,tmmmm± 

[0 0 2 7] 

[0 0 2 8] :^mn(D}xmmm^Bmfrsmmi^. ii^^bM^ 
[0 0 2 9] c(DKmmm^Bm7jkmm^(OKmmt. m 

[0 0 3 0] 

5=(2/r/A) (A n» di - A n2 d2) -(3) 
CCT. AfirSS. A ni ditirS^BBcOU^— X— >^3 



40 



77tt (5g®f/T^) . du d2{i:^n^*nr«0^B^. 7t#& 
[0 0 3 1] ±fB3ie^0 6cOffl*l.^^f^^ l/4iSS^ 



m^m^<Dm^Bmmmmicm^f^nri^^mfS.t lt^ ^ 

I Anidi-An2d2 |/A=0.25+m/2 (m=0. 1. 2) ••• (4) 
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I Anidi — An2d2 |/A=m' /2 

[0 0 3 5] ^nhmmm^^xs^m:^^m<^2-:>(D 
[0 0 3 6] ±mmn.vim^j^u^mm^m^t. ±ie4 

[00 3 7] I A ni di- A n2 d2 I /A =0.25+m/ 20 
2±0.1 (m=0, 1, 2) (1) I Anidi-A 
n2d2 |/A=m* /2+0.1 (m* -0. 1, 2) 

( 2 ) C(D^^ ^S^I^J1^0r«H^R^^^S^^::fel/^T. 

[0 0 3 8] myt'\±^umir:^rc^(Dj^mmtLxi.^^ 

L/c^co-efe^o ccD^jmcxms. 

[0 0 3 9] nj±v\ (vt^o) wMmicmyt^m. m 40 
JEV2 (V2>vi) mm\c^m^mBrr:^^m'^ic^ 

l^r . STtttftg-r A n 1 d 1 > A n 2 d 2 ( A n A ) f 
> (A n A) Lc<^L. Sfc. ji7tem^t:^A ni di<A n 
2d2COB# (AnA) f< (AnA) lc h^T ^ C J: *9 

[0 0 4 0] HffVi (Vi>0) mAPBttC7tig3©mi. 

mBEV2 (V2>vi) wMmcmytvimT$>^m^ic^ 

mmc. jg^t^^-eA ni di> A n2 d20B# (A n A) 
F> (A n A) LC<i:L. ^fc. ilT^m^TA ni di<A 
n2 d2(?:)Sf (AnA) f< (AnA) ic ft ^ C tie J: 50 



* [0 0 3 3] Kmm^b(DRmmt. mzfm^mm^^u 

[0 0 3 4] ^/c> 
(m* =0. 1. 2) (5) 

ck*)/£®!HcDJSg^itT-±tS4^^«fc-rc^;0^-e 

[0 0 4 1] O^D. m7temiT\ U^-f^-i/3>0 
[0 0 4 2] ±fB?S0^9/ltc^^n^?«B^H^3^^c?)^VU^ 

3 0'* -6 0*^ {cfs:^^oicWi^^tix\^^^o mPmm^ 

[00 4 3] ±IS?S^-t;l/<DU^— r-i>3>A ni di 
ti. 2 0 0 nm<A ni di<7 5 0 nmil^^cl^tCci: 

[0 0 4 4] 

h^^"r^) 1 c7)®^;^^-riTffiiii"efco. ii2ti:r«e^BS 

0^a^^BUJ:> -5*O^0>BJ&:^^XStg2. 3^« 

X. :^^^xaiS2±tc(i^^1i}fli«3^;6^e^'^;^^^a4 

4 4o<j;t;/jN^e 5 tojsgpESD K D 2 (i. ^nt'nm 

5 /xm^ 3 /imlCig^^nTl/^^o Ctl^O 

[0 0 4 5] ±12^^54. 5:^mmL. <ine>5^^4. 

5COPBl(DIHim^ai6T^?&fbM6>b^'ffM^nTl/>'?)o ¥ 
[0 0 4 6] ±l2:a^^XS«2 ^?*l^t*§:^'^xa« 3 



-5- 



9 

:g¥<0^4^-CfeoT. ITO (Indium Tin 

Oxide) mt^^rsiJ^mmwmi off'WSLm^t>tz^ 

1 fmrn^nM 1 3 tcii:. ^«S75"14 A e tl^^X^^^Wi^B 

^n. mx{t. :^)v^^±m. Kp°«^z l i 2 9 7 s*^^ 
[0 0 4 8] ±f2;^^xs«3o?g^M 1 3 tmimic 

n2. i?^d2) ;6^e>^S:^7t;^©tSffifS1Sl 4;b^^^tt^n 
[0 0 4 9] ±fSS«*^S^ 7 :fec];D^S0^m® 1 0 \C 

m\ 9:6>GOS^SBEV 1 SfctilNS^mff V 2 ^EPAP 

b^hM 1 3COr«a^Bi3^^£D^V>^:$? htiit^bT:|o 

0 . ?Kb^bS 1 3 o:>m^n^^(D u ^ ^ ( i3 ) Mfm 
1 stoBsiKM^^iHijgjafft (y) ^o:^-rftje0ti. 

[0 0 5 0] ±m<^ii o rs.Kmmm^^^^>^^m \ 

[0 0 5 1] 03 (1) - (5) ti. RMU(Om^TM 
^^.'tm'V^^o 1113 (1) IC^s-t^oK^ io^ 

^SSCTTHi. :j9''^XS«2 ^ LT/P^ t 1 , 1 mm 
CD^fO WJ;^tfn~->^^^aSi. ffip"pS7 0 5 9) 

mmm-^.^t^wi^m. ^p^p^tOfpr-boo) 

5 00 r. p. m~3 000 r. p. mTXtfV:^— h 

t-^clhtC^Dtf^ei^Tb^-e^^o *IISS^JTii. 25 
00 r, p. mT3 0#Xtf>n— h-r^C^(Cj:D. 
/p^t2 5bM. 5 /2ni<?)^7^141SHi^2^ff$^L/co 
[0 0 5 2] ^.7^tt1Sfl§M2 1 miJ^-^^tcio^ 

Xa«2^9 O^'C-eS O^^-FbTM^L. 0 3 (2) tc^^T 

h^X^ 2 2:^@EMLTS7t-r^o -^etT. ^Ji^t^'^M 
/Sfk?±i!^. S&p°p^NMD-3c0 2. 3 8 %r§r^7b^ 6^^^ 
Ji{tri5^ffl«^^TiHt^fTV\ 11} 3- (3) tC7]^^J:3^> 



(6) #P¥6- 1 6 7 7 0 8 

^ffM-r^o cc7:)<:j:9tciffi$^oa^^2ffliMu±o^® 

[0 0 5 3] ±12:7;^- hVX^ 2 2ti. cn^ffll/^Tff^ 
;S^ti^::^^^4:|Dctt;/h^^lc5^jSLT. a2tc^L 
/-Ccfc-^^IfiSD 1 (^J;^tf 5 /xm) . D2 «?IJ^tf3 /a 
m) OP3;6^-5'>^^^AtC@BM^n/ct>C0T\ ^(TDPelpD 3 

[0 0 5 4] rn^^X. m3 (3) tC^L/ccfc^^. 
$2 2 3:fe<i:aVh^SB2 4 ;6'^JF^^^n/c:^'^XSfe 2 tc. 
2 0 O'CT mPaliOl^^Ji^tfoT. 03 (4) tC^^ 
ct^tC. ±WB^^2 3. 2 40^*?L<-r§o 
HIS (5) tC^-Tcfc^tC. ±fB^$22 3. 2Am^f&^ 

20 F P R- 8 0 0^^ 1 0 0 0 r . p. m— 3 000 r. 

p. mTxtf>3-h-r^c^tcj:^). ^"^^mmm^ 
^mmr^o ^nmmx^t. 2000 r. p. m-extf 

0 . 7 /X mTfeofCo 

[0 0 5 5] 03 (5) iCTfk-t^^^C^ ±fB¥ 

^^^(D^mmm^mmt 3 (^jxtfo. 01-1. o/x 

/ ^ *y ^ U > ^ c i: cfc D 7 L ;rc o 

J;>(±(^XgtcJ;*9SI*tg8>^)'«^^-r^o clOcfc'^tcLT 

XSffi3±tc4^U^^Fiaflifli^fl^^b. 2 0 0rTM 

40 ±fssEfpj^9 7b^jfM^nfcs*t«8 i:> iMmmnMx 

0 4ocJ:D*BarolMl 1 :6'«ffM^n/c;^^^XSffi3 
'g-t>-^^^tc{i:. r«0^p5t?2 0^OSE[^;^^¥tTgaf^^^^ 

5o 2l^^f7):^^^XSK2. 3C0m\C{t. 6/zmi7)X^— 

■t^-^?lA L/cggattv'-^i/SJ^x ^ u - >En^ij-r ^ c 

^tc^oT. ^gp^pt^ih® ^JB^fSo Wi^u 

«1 3t*. ±iB?iSp^pi*±^^ffML/cm. K^flttM-r^ 

50 [ 0 0 5 6 ] *^fiSi?ljO?«p^pa?r:^S 1 OifilttC 



n 

oi/^T. ms^mmLr^t'^htmn't^o coster 

LTfe^o 05 (1) tc^t-jSTtetiftmcii. ft^^m 

Aniditi:. ±M\^^m^^^ ^o\^m^-in^o CCD 

3 ui. ±iB3iC^?s^*r§u^— 7^-i/3 >^^-en^^ 

[0 0 5 7] -75-. 0 5 (2) (c^-rTtejijlBjItmi: 
>An2d2. Aniditi. ±12 2 S^a^-r ^ J: -9 

(ii:tcj:0. ±iSM:??iR]L 1 i:¥tf^ilS^ii7l62 9i:^ 

c(Dmmmyt2 9it.. ±m2^^ms:r^^'^ic^ 

i6en^7t^M{WSl 4 i:rS0^9S l 3 t^mMLXi,. 

CO 0 5 83 ^mmm-^^mmi^rcm^^o^mmmmyji^i^ 

nitiO. 1 6 2 e'efef)^ -fe;l/|pd(i;5. O^mTfe 
i>;6^6s CCOJS^B® 1 3tD';^— r'-i/HVAni diti 
8 1 3 nmt^^o 

[0 0 5 9] ±lSrSB^0S 1 3 cDr^B^B^^^tO^V U^^ ^ 

ft0ii;15°. 30°. 45°. 60". 75° 

tco iS^fiApb'^S 5 0 nmOBftc (A ni di — A n2 d2) 

/A-0. 2 5lc=&§<i:^tc^^{4fflMfIffil 4^0U^ 

— r'— >A n2 di^m^l^. 0=15°. 30°. 

4 5°. 6 0°. 7 5° (Dm^ic-Di^rmm-Rmm^ 

EP-^. 0=15°. 30°. 45° tC^ott^Rpttfi. 

n^n^eto (a) . (b) . (c) ^?*jS"r^o r^. 
0 = 6 0-. 7 o:>t^(D^mt^n'en$ = 3 

(O^^ (b) . 0=15** (On^ (c) ^(^(?(^L;Tfe 

10 0 6 01 mE.^muLrcm-^. ^^ftj® (0 = 30 



(7) 1tP?3¥6- 1 6 7 7 0 8 

12 

Si5 4 5%T\ «A:3>'h-^xM:tfi0 = 4 5° t:O^^T 

l^/co CCD^''^y-eS*t^;6VjN^<;S:^0{i. (A 
ni di-A n2d2) /AcD{ii:?b^±0. 25cOB#T^»?. 
SS*^*'^SA:Omti (A ni di-An2d2) /A<7){ii;b^ 
0OBfT^$>^o cn6 2O0mi^ffll/^^cl^tCc}:»9. 

JO m^ctff^x-^. 0 = 4 5** *^^-rnTtT<tcis£oT3 

>h^XM:t:;^MgT-r^o Lt-L. 0 = 3 0** -6 0** 

[0 0 6 1] :^mmmX'lt. ±t^4^(Dm:^^Zf5^<D 
m* coMj^^OcO^-g-tcov^TTSb/c^O^ m4o<i:DV^/c: 

oT3>h^XM:b:^)HgT'r^tOT\ m = m' =0C)^ 
#^fiJffl-r^cO;b^M^bi/^o ^/c. ±lBii7tm^4oci;r/ 

[0 0 6 2] :^mmm(OKmmm^Bm7jkmmrHt. s*r 
[0 0 6 3] mmm 2 ) c commm-cit. ±tmmm 

1 60?SSa*^StC4ol/^T. 0 = 4 5** hb. (Am 

di-A n2d2) /A = o. 2 5(Dmyt^m^mi\ yt 

4 4oo~7oon m<Dmmic^^m£±r<Di^m 
xm^'^'^^cttt'^x^^o cnti. 0 7 (a) ic^s-r 
ck^tc. mjEVi (vi^o) miumcmy^vimv^^. 

mjEV2 (V2>Vi) 9lAP^tC7t^jamiTfe§«'&> 
7t^{u+Mf«^gcr)i^^5^^mcOA:^^ (An A) F= (A 
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8 (c) ) . m^uMtftmiLmmmWihco^) ^-y'-iy 
By-hK ^K>jmm(ommm^x±t^4^:^mc't^t 

ifX^^ (08 (d) ) Ch\c^^o 

[0 0 6 4] -yi. m&v\ (vi^o) mm^c^^m 
SEEV2 (V2>Vi) m*n^tcs^i^^T^ 

»:g^^^OA^^ (AnA) F^. m^n'^)\y(0\&m'^WL 
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